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extend into the next decade the continuous climate record of sea surface 
height measurements begun in 1992 by the joint NASA/Centre National d'Etudes Spatiales (CNES) 
Topex/Poseidon mission and continued in 2001 by the NASA/CNES Jason-1 mission.  

• Parameters 
– Sea Surface Height 
– Significant Wave Height 
– Wind speed 

• Applications -   
– routing ships  
– improving the safety and efficiency of  

offshore operations 
– managing fisheries 
– forecasting hurricanes 
– monitoring river and lake levels. 

• Collaboration 
– CNES 
– NASA 
– NOAA 

• Orbit 
– 10 day repeat cycle 
– 66 degree inclination orbit 

• Launch – June 2008 
 

 
http://www.aviso.oceanobs.com/en/missions/current-missions.html 
http://www.nasa.gov/mission_pages/ostm/overview/index.html#.UmUOjhzkt1Q 

Sampling 1 hz  ~ 6-7 km  
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to measure ice thickness on both land and sea very precisely to provide 
conclusive proof as to whether there is a trend toward diminishing polar ice cover, furthering 
our understanding of the relationship between ice and global climate 

• Instrument  
– SIRAL (SAR Interferometric Radar Altimeter) 

• Parameters 
– Thickness of floating sea ice  

• annual variations can be detected.  

– Detect small changes to ice sheets 

– Sea Surface Height 

– Significant Wave Height 

– Wind speed 

• Applications    
– Input to ocean models 

• European Space Agency (ESA) 

•  Orbit  
– 369 days with 30 day sub-cycle 

– 88 degree inclination orbit 

• Launch – April 2010 

 

 
http://www.esa.int/Our_Activities/Observing_the_Earth/The_Living_Planet_Programme
/Earth_Explorers/CryoSat-2/Overview 

Sampling 1 hz  ~ 6-7 km  
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to carry out precise, repetitive global measurements of sea surface height for: 
– developing operational oceanography; 
– improving understanding of the climate and developing forecasting capabilities; 
– operational meteorology, 
– coastal, inland waters and ice applications. 

• Instrument  
– AltiKA – Ka band radar altimeter (higher frequency than Ku band) 

• Parameters 
– Thickness of floating sea ice  

• annual variations can be detected.  

– Detect small changes to ice sheets 
– Sea Surface Height 
– Significant Wave Height 
– Wind speed 

• Applications    
• for the meso-scale in open ocean, 
• in coastal areas, 
• for the seasonal forecast, 
• for the climate studies. 

• CNES / ISRO 
•  Orbit – same as ENVISAT  

– 501-pass, 35-day exact repeat cycle on a sun-synchronous orbit  
– 98.55 degree inclination orbit 

• Launch – February 2013 

http://smsc.cnes.fr/SARAL/ 

Sampling 1 hz  ~ 6-7 km  

http://smsc.cnes.fr/SARAL/


• GEMPAK based NAWIPS software 
• Moving to AWIPS II 

 

• Integrated data display 
• Numerical model output 
• Satellite imagery 
• Observations 

• Conventional 
• Surface 
• Upper air 

• Remotely sensed 
• Scatterometer 
• Altimeters 
• Lightning 

 

• Graphical Product Generation 

Edit Window 
Plots every 10th value 
Time stamp every minute 
Color coded wave heights 

http://www.unidata.ucar.edu/software/gempak/
http://www.unidata.ucar.edu/software/awips2/
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• GEMPAK based NAWIPS software 
• Moving to AWIPS II 

 

• Integrated data display 
• Numerical model output 
• Satellite imagery 
• Observations 

• Conventional 
• Surface 
• Upper air 

• Remotely sensed 
• Scatterometer 
• Altimeters 
• Lightning 

 

• Graphical Product Generation 

Display 
MSG RGB Airmass 

Lightning Strike Density 
Marine Observations 

Altimeter Wave Heights 
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Integrated displays 
ASCAT-A Meteosat Airmass 



 

Integrated displays 
ASCAT-A vs. GFS 201009191800 f009 



 

Integrated displays 
ASCAT-A vs. GFS 201009191800 f009 

The winds from ASCAT are stronger than the GFS model 9 hour 
forecast, should we expect the waves to be higher than the GFS forced 
wave model? 
  
a) Yes, but by only one or two feet  

 
b) Yes, by a significant number of feet 

 
c) No, as it takes time to build waves 

 
d) No, as the wave model takes into account the weaker winds from 

the GFS  



Integrated displays 
JASON1 vs. Multi-grid WAVEWATCH3 

Inset – ASCAT winds and 
MSG2 RGB Airmass 
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Satellite Altimeter Wave Heights 
Significant Wave Height 

Average of 1/3 highest waves (feet) 

57-66 ft 
 
 
 
             17.4 – 20.1 m  
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North Atlantic  
Feb 14, 2011 
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A  
 
                     B 
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In which quadrants would you expect the highest waves? 
 
1) A and C 
2) A and B 
3) B and D 
4) C and D  



 



 

AltiKa is a higher frequency (smaller wavelength radar) than JASON-2  
and CRYOSAT-2, with that in mind, are the wave heights to the  
southwest of the eye real? 
 
a) Yes, there are some sea mounts in that area 

 
b) No, the altimeter radar signal is impacted by clouds 

 
c) Yes, the radar is able to observe the high frequency differences 

in significant wave heights 
 

d) No, the altimeter radar signal is most likely impacted by heavy rain 
from a rain band  
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Which pair of Altimeters is best for very high latitude applications?  
 
a) AltiKa and JASON-2 

 
b) AltiKa and CryoSat-2 

 
c) JASON-2 and CryoSat-2 











Waves heights from JASON-2 are higher across a broader area than the 
ECMWF wave model prediction.  Would you expect the winds from the 
ASCAT scatterometer to be stronger than the ECMWF?  
 
 a) Yes, but only the maximum winds. 
 
 b) Yes, over a broad area.  
 
 c) No, because the altimeter and scatterometer measure two 
 different effects. 
 
 d) No, due to the waves being generated in a fetch limited area 
 because of the Antarctic ice.  
 
  









Summary 
• Satellite altimeters                              
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Summary 
• Satellite altimeters provide near global coverage of significant wave height over 

varying repeat cycles 
 

• Altimeters derive significant wave height over a 6 to 7 km length 
 

• Altimeter wave heights are an excellent source to be used to :   
• Determine if a specific weather system is behaving as models have 

predicted 
• Observe conditions over data sparse areas 
• As a means to bias correct large scale biases in wave models 
• Complement other data sources such as 

• Buoy winds and waves 
• Scatterometer winds  
• Satellite imagery 

 
• Integrated displays with complimentary observations, imagery, and 

numerical model output are a very powerful tool to enhance forecaster 
awareness 

                             


